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(57)  Acontainer (1)forreels (R) containing electronic
components comprises a tray (2) which has a base (5)
and opposing lateral walls (7) on which a top edge (8) is
defined, as well as a plurality of separators (3) positioned
so as to extend between the lateral walls (7). Each sep-
arator (3) comprises:

- a dividing wall (13) which separates at least two reels
from one another,

- a pair of bearing surfaces (14) which are defined on

CONTAINER FOR REELS OF ELECTRONIC COMPONENTS

opposing lateral edges (11) of the separator (3) in order
to bear on the respective top edges (8) of the lateral walls
@),

- at least one support element (12a, 12b) which projects
from the dividing wall (13) to support at least one reel
and which defines a support surface that intersects the
lateral edges (11) at a point positioned on the side op-
posite the top edge (8) with respect to the bearing surface
(14).
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Description
Technical field

[0001] The present invention relates to a container,
which is tray-shaped and provided with separators, and
which is designed for the storage of reels on which tapes
containing electronic components are wound which are
used for assembling printed circuit boards, often referred
to with the acronym PCB.

Description of the prior art

[0002] In printed circuit board assembly operations,
carried out according to the Surface-mount Technology,
known in the art as SMT, the electronic components, in-
dicated with SMD (Surface-mount Devices), are picked
from the tapes directly by dedicated Pick and Place de-
vices. In turn, the reels are moved between these devices
and suitable storage devices by means of tray-shaped
containers provided with suitable dividing walls to sepa-
rate the reels from one another and keep themin a vertical
position.

[0003] The reels, usually containing a single type of
SMD component each, may have different diameters and
thicknesses which mainly depend on the type of compo-
nents present in the reel itself; in particular, some stand-
ard diameters defined in inches are defined.

[0004] Therefore, itis required that the containers are
able to accommodate reels of different formats, but the
containers, in turn, are also intended to be handled by
means of automatic handling and transport systems, so
they have standard external dimensions, for example 40
cm x 60 cm, and are used for any type and dimension of
reel.

[0005] Inrecenttimes, in addition to the more tradition-
al reel formats, having a diameter of 10" or 7", reels with
a larger diameter, of 15", are increasingly used.

[0006] However, the applicant has noted that the
standard containers having dimensions of 40 cm x 60 cm
are not suitable for accommodating these new reels with
a larger diameter of 15".

[0007] In fact, the diameter of these reels is greater
than the dimension of the internal width of the container,
so it is often necessary to resort to some expedient to
position them inside it, thereby sacrificing a part of the
containment capacity (for example by orienting the reels
in a position which is not vertical or not perpendicular to
the lateral walls), or giving up the stability for holding the
reels in the container (for example using containers with
very low lateral walls).

[0008] The applicant has also noted that these stand-
ard containers are not very suitable for operating in com-
bination with storage devices of the automatic type, for
example like the one described in WO 2018189699 in
the name of the same applicant, for example, where the
reels are dropped into the container.

[0009] Finally, the applicant has noted that these
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standard containers do not allow comfortable, in partic-
ular manual, gripping of the reels with a smaller diameter,
of 7", due to the presence of the dividing walls.

[0010] At the same time, the applicant has noted that
the modification of the external dimensions of the stand-
ard containers would entail a significantincreasein costs,
due both to the production of the new containers, and to
their management and, even more, to the adaptation of
the storage and production machines operating with such
containers.

[0011] Among the known containers, those without di-
viding walls may be recognized, in which, however, seats
for reels are defined by means of suitable grooves. An
example of these containers is described in U.S. Patent
Application no. US 2017/0027091.

[0012] These containers may also include movable di-
viding walls, which however do not make the container
itself flexible as regards the diametrical dimensions of
the reels.

[0013] Other examples of known containers are de-
scribed in Chinese patent no. CN 104206049.

Description of the invention

[0014] The technical problem addressed by the
presentinvention is that of providing a container for reels
of electronic components, in particular of the SMD type,
which allows one or more of the drawbacks mentioned
with reference to the prior art to be at least partially over-
come.

[0015] Such a problem is solved by a container as
specified above, which comprises a tray and a plurality
of separators as defined in the appended main claim,
while further preferred and additional features of the in-
vention are defined in the appended dependent claims.
[0016] Inparticular,inafirstaspectthereof, the present
invention relates to a container comprising a tray and a
plurality of separators.

[0017] Preferably, the tray has a base and opposing
lateral walls on which a top edge is defined.

[0018] Preferably, each separatoris intended to be po-
sitioned in the tray so as to extend between the lateral
walls thereof.

[0019] Preferably, each separator comprises adividing
wall which is constructed so as to extend away from the
base of the tray and separates at least two reels from
one another.

[0020] Preferably, each separator comprises a pair of
bearing surfaces which bear on the respective top edges
of the lateral walls.

[0021] Preferably, the bearing surfaces are defined on
opposing lateral edges of the separator.

[0022] Preferably, each separator comprises at least
one support element projecting from the dividing wall so
as to support at least one reel.

[0023] Preferably, the support element defines a sur-
face for supporting the reel, and said support surface
intersects the lateral edges of the separator at a point
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positioned on the side opposite the top edge with respect
to the bearing surface.

[0024] In this way, the separator supports the reel by
means of the support element and, if the reel has a di-
ameter greater than the internal dimensions of the tray
(as in the case of a 15" reel in a 40 cm wide tray), said
reel is supported in such a way that its widest section
remains above the top edge of the lateral walls of the
tray, where the separator rests. In this way, a certain
measure of width is gained which allows reels larger than
the internal dimensions of the tray to be positioned ver-
tically and perpendicularly to the lateral walls, and, more-
over, also in trays with relatively high lateral walls.
[0025] On account of these features, the container of
the invention also allows reels with a diameter greater
than the internal width of the tray to be stored in a stable
and effective manner, forexampleitallows trays of stand-
ard dimensions 40 cm x 60 cm to also be used for con-
taining reels with a 15" diameter.

[0026] In the aforementioned aspect, the present in-
vention may exhibit one or more of the preferred features
described below.

[0027] In one embodiment, the support element com-
prises a slope which extends continuously from at least
one of the lateral edges towards the base of the tray.
[0028] In this way, the support surface is continuous
and may guide and accompany the reel in its insertion
movement towards a central positioning seat of the sup-
port element, in the rest position. This advantageously
allows the dropping movement of the reel inside the con-
tainer to be attenuated, making it also suitable for receiv-
ing the reels dropping from an automatic storage device.
[0029] Inotherembodiments, the supportelementmay
have different shapes, for example it may be step-
shaped, or it may be formed by inclined planes offset
from one another, or by pins suitably arranged on the
dividing wall.

[0030] Inthese cases, the support surface remains de-
fined by the points of contact of the support element with
the reel, and the point of intersection with the lateral edge
is defined by the extension of the support surface thus
defined.

[0031] In particular, it should be noted that the support
element may not directly intersect the lateral edges of
the separator.

[0032] Preferably, the slope is curved, with the con-
cavity facing upwards away from the side opposite the
base of the tray.

[0033] Preferably, the slope has a curvature substan-
tially equal to the curvature of a reel of the maximum
diameter intended to be received in the container.
[0034] Preferably, the dividing wall is constructed per-
pendicular to the base of the tray.

[0035] Preferably, the lateral edges of the separator,
in the portion above the top edge of the lateral walls, are
externally aligned with the lateral walls of the tray.
[0036] Preferably, the top edge of the lateral walls is
flat, more preferably is a plane parallel to the base of the
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tray.

[0037] In one embodiment, the separator comprises a
first and a second support element, each extending from
a respective lateral edge of the separator towards the
base of the tray, so as to form a cavity for positioning the
reel centrally with respect to the lateral edges.

[0038] Preferably, the first and second support ele-
ments are specular with respect to a median axis of the
separator.

[0039] Preferably, the first and second support ele-
ments are spaced apart on a lower edge of the separator.
[0040] In this way, a free space remains between the
two support elements which defines a seat for positioning
the reel in the separator, which promotes the retention
of the reel in the rest position.

[0041] Preferably, the bearing surfaces are defined on
a step of the lateral edge of the separator.

[0042] In one embodiment, the support element com-
prises a lip which projects from the dividing wall and de-
fines a bearing profile of the separator on the internal
surface of the lateral wall of the tray and on the base
thereof. Preferably, the lip is connected to the slope and
to the bearing surface so as to form a rib projecting from
the dividing wall.

[0043] Preferably, such a rib extends continuously
along the perimeter of the support element.

[0044] Inone embodiment, the separators are fixed to
the tray in a non-removable manner.

[0045] In another embodiment, the separators are in-
stead fixed to the tray in a removable manner.

[0046] In this way, the separators are made movable
and may be positioned in the tray in an appropriate man-
ner according to the type of reels to be contained.
[0047] In one embodiment, the separators are posi-
tioned in the tray so as to have the respective support
elements always oriented on the same side. In this case,
the space for inserting a reel between a pair of separators
is substantially equal to the extent to which the support
element projects from the dividing wall.

[0048] In another embodiment, the separators are po-
sitioned in the tray so as to have the respective support
elements facing one another in twos.

[0049] In this way, the space for inserting a reel be-
tween a pair of separators is substantially equal to twice
the extent to which the support element projects from the
dividing wall.

[0050] In one embodiment, a recess is made on an
upper edge of the dividing wall. More preferably, such a
recess is made in a middle zone of the dividing wall and,
even more preferably, such a recess has a semicircular
shape.

[0051] Inthis way, gripping even a small diameter reel,
such as a 7" reel in a standard 40 cm wide container,
contained between the separators, is facilitated.

Brief description of the drawings

[0052] The presentinvention will be described herein-
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after according to a preferred embodiment thereof, pro-
vided by way of non-limiting example with reference to
the accompanying drawings, in which:

* Figure 1 shows a perspective view of a container
for reels of electronic components according to the
present invention;

* Figure 2 shows a lateral and top perspective view
of the container of Figure 1;

* Figures 3, 4 and 5 schematically show cross sec-
tions of the container of Figure 1, which illustrate the
positioning of small, medium and large reels, respec-
tively;

* Figure 6 shows a perspective view from one side
of a separator used in the container of Figure 1;

* Figure 7 shows a perspective view from the oppo-
site side of the separator of Figure 6; and

* Figure 8 shows a perspective view of the container
of Figure 1, where the positioning of the separators
is illustrated.

Description of an embodiment of the invention

[0053] With reference to the figures, a container for
reels of electronic components is indicated as a whole
with reference numeral 1; it substantially consists of a
tray 2 and a plurality of separators 3, inserted in the tray
2 aswillbe described in greater detail below, which define
a plurality of insertion spaces 4 comprised between ad-
jacent separators 3, where reels R of different dimen-
sions may be positioned vertically, with respect to the
base of the tray 2, as illustrated in Figures 1, 3, 4 and 5.
[0054] The tray 2 has a substantially rectangular
shape, comprising a flat base 5, as well as end walls 6
and lateral walls 7 formed respectively on the short sides
and on the long sides of the tray 2.

[0055] The transverse and longitudinal sizes of the tray
2 are usually defined by specific standards, which allow
them to be received and moved in automatic storage de-
vices which use tray handling systems and recognition
systems for the reels R, identified by codes imprinted
thereon.

[0056] In the specific example described herein, the
tray 2 measures, externally, 40 cm in width and 60 cm in
length.

[0057] Each reel R contains a wound tape which se-

quentially accommodates a plurality of electronic com-
ponents, intended for the assembly of printed circuits by
means of so-called surface-mount technology.

[0058] Inthe presentembodiment, the tray 2 has walls
6, 7 which extend orthogonally from the base 5, but it is
understood that the present invention may also relate to
trays with inclined lateral walls, so as to determine aflared
tray cavity.

[0059] The base 5 and the lateral walls 7 of the tray 2
are smooth, do not have roughness such as ribs and
grooves, and therefore represent a flat bearing base for
the separators 3.
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[0060] The walls 6, 7 of the tray 2, and in particular the
lateral walls 7 thereof, have a top edge 8, which runs
along all the walls 6 and 7 to define a bearing plane for
the separators 3.

[0061] Inthisembodiment, the top edgeis substantially
flat, parallel to the base 5 of the tray 2, with a width of
between 1 cm and 3 cm.

[0062] The separators 3 may be positioned on the tray
in a fixed or removable manner and may be made in one
piece, for example with a simple injection and moulding
process.

[0063] Each separator 3 has a generally square and
laminar shape, with a width substantially equal to the
width of the tray 2, so as to extend between the two op-
posing lateral walls 7, oriented orthogonally to said lateral
walls (as well as to the base 5) and parallel to the end
walls 6.

[0064] Each separator 3 comprises a lower edge 9, an
upper edge 10 and opposing lateral edges 11 and is di-
vided longitudinally into a lower portion, which is inserted
into the tray 2, and an upper portion, which remains pro-
jecting from the top edge 8 thereof.

[0065] In particular, each separator 3 comprises a di-
viding wall 13, which is formed by a sheet extending be-
tween the lower edge 9 and the upper edge 10 and sep-
arates the reels R from one another, as well as a firstand
a second support element 12a and 12b which project
from a front side 16 of the dividing wall 13 and are in-
tended to support a reel R inserted in the space 4.
[0066] Each separator 3 also comprises, on each of its
lateral edges 11, a bearing surface 14 which cooperates
with the bearing plane formed by the top edge 8 of the
lateral walls 7 of the tray 2.

[0067] Since the bearing plane formed by the top edge
8 is oriented horizontally and parallel to the base 5 of the
tray 2, the bearing surface 14 is also flat, horizontal and
parallel to the base 5.

[0068] The bearing surface 14 is therefore facing to-
wards the base 5, when the separator 3 is positioned
vertically in the tray 2, and forms, on each lateral edge
11 of the separator 3, a step between an upper portion
of the lateral edge 11 projecting from the tray 2 and a
lower portion of the lateral edge 11 inside the cavity de-
fined by the tray 2. Preferably, the upper portion of the
lateral edge 11 is extended as an extension of the lateral
walls 7, so as to be aligned externally with them, while
the lower portion of the lateral edge 11 rests on the in-
ternal surface of the lateral wall 7.

[0069] The firstand second support elements 12a and
12b are mainly formed on the lower portion of the sepa-
rator 3 and are positioned in a substantially specular man-
ner with respect to a median plane of the separator per-
pendicular to the dividing wall 13.

[0070] Each support element 12a and 12b comprises
a slope 18 defining a surface for bearing the reel R when
received in the insertion space 4.

[0071] The slope 18 extends continuously from an in-
termediate point of a relevant lateral edge 11 to the lower
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edge 9, so as to form a positioning cavity which is centred
with respect to the lateral edges 11, in which cavity the
reel R is received.

[0072] In particular, the point where the slope 18 inter-
sects the relevant lateral edge 11 is positioned on the
side opposite to the top edge 8 with respect to the bearing
surface 14; in other words, the slope 18 starts above the
top edge 8.

[0073] The slope 18 projects from the front side 16 of
the dividing wall 13 by about 1 - 2 cm and has a curved
profile with the concavity facing upwards, on the side
opposite to the base 5 of the tray 2.

[0074] Preferably, the slope 18 has a curvature sub-
stantially equal to the curvature of a reel of the maximum
diameter intended to be received in the container, in this
case a 15" reel.

[0075] Therespective slopes 18 of the first and second
support elements 12a, 12b converge on the lower edge
9 in a position spaced from one another, in such a way
that an intermediate free space is defined between them
which substantially defines a positioning recess 17 for
the reel inside the positioning cavity defined by the two
slopes 18.

[0076] Eachsupportelement12a, 12b further compris-
es alip 15, which projects from the dividing wall 13 of the
same size as the slope 18 and is connected to the ends
thereof and to the bearing surface 14 so as to form a rib
projecting from the dividing wall 13 and extending con-
tinuously along the entire perimeter of the support ele-
ment.

[0077] The lip 15 thus defines a bearing profile of the
separator 3 on the internal surface of the relevant lateral
wall 7 and of the base 5 of the tray 2, making the posi-
tioning of the separator 3 particularly stable as it rests in
the tray 2 on three sides (the two lateral walls 7 and the
base 5), and on three different planes (the one defined
by the top edge 8, the one defined by the lateral walls 7,
and the one defined by the base 5).

[0078] The rear side of the dividing wall 13, opposite
the front side, is substantially smooth. The symmetry of
the separator 3 with respect to an intermediate perpen-
dicular plane allows the use of a pair of separators 3 to
form an insertion space 4 of variable width.

[0079] In fact, as may be seen for example in Figure
2, the separators 3 may be arranged in pairs in which, in
each pair, the separators have the front sides 16 facing
one another, thus forming an insertion space 4 in which
the distance between the dividing walls 13 of the two
separators is equal to twice the extent to which the sup-
port elements 12a and 12b project from the relevant di-
viding wall 13. In this way, the reel positioning cavity is
delimited by the facing slopes 18 and has a central recess
determined by the juxtaposition of the two positioning
recesses 17.

[0080] The slopes 18, although juxtaposed, may also
be slightly spaced to increase the space available be-
tween the dividing walls 13. In any case, the circular edg-
es of the reel R inserted in the space 4 will rest on a
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relevant slope 18 of the two separators 3.

[0081] Itshould also be noted that the recess resulting
from the juxtaposition of the two positioning recesses 17
allows a reel R of any size to always be positioned in the
centre of the insertion space, as shown in Figures 3, 4
and 5.

[0082] In an alternative embodiment, not shown in the
accompanying figures, the separators may be positioned
inthe tray 2 so as to have the respective support elements
12a, 12b always oriented on the same side. In this case,
the insertion space 4 will have a width equal to the extent
to which the support element 12a, 12b projects from the
dividing wall 13.

[0083] Onthe upperedge 10, in the middle zone there-
of, the dividing wall 13 further comprises a recess 19,
which in the present example has a semicircular shape.
The recess 19 has the purpose of leaving a portion of
reel R of smaller extension, for example 7", uncovered
as it would otherwise be completely hidden between the
dividing walls 13 of a pair of separators 3.

[0084] This particularity is particularly useful when
picking up the reel from the container, whether this is
done manually or by means of special manipulators.
[0085] Furthermore, the upper portion of the dividing
wall 13 between the upper edge 10, the recess 19 and
the support elements 12a and 12b has a plurality of holes
20, substantially for lightening, that are preferably equi-
distant from each other, arranged according to an inter-
mediate circular profile between the one defined by the
central opening 19 and the one defined by the two slopes
18.

[0086] A person skilled in the art may make several
changes and variations to the container for reels of elec-
tronic components described above in order to meet fur-
ther incidental needs, all falling within the scope of pro-
tection of the presentinvention as defined in the append-
ed claims.

Claims

1. Container (1) for reels (R) of electronic components,
the container comprising a tray (2) which has a base
(5)and opposing lateral walls (7) on which a top edge
(8) is defined, and comprising a plurality of separa-
tors (3) which are positioned so as to extend between
said lateral walls (7), wherein each separator (3)
comprises:

- a dividing wall (13) which is constructed so as
to extend away from said base (5) and separates
at least two reels from one another;

- a pair of bearing surfaces (14) which are de-
fined on opposing lateral edges (11) of said sep-
arator (3) and bear on the respective top edges
(8) of said lateral walls (7);

- at least one support element (12a, 12b) which
projects from said dividing wall (13) so as to sup-
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portatleastone reel and which defines a surface
for supporting said reel (R) that intersects said
lateral edges (11) at a point positioned on the
side opposite said top edge (8) with respect to
said bearing surface (14).

Container (1) according to claim 1, wherein said at
least one support element comprises a slope (18)
which extends continuously from at least one of said
lateral edges (11) towards the base (5) of the tray.

Container (1) according to claim 2, wherein said
slope (18) has a curved profile having the concavity
facing away from the side opposite the base of the
tray.

Container (1) according to claim 3, wherein said
slope (18) has a curvature which is substantially
equal to the curvature of a reel having the maximum
diameter intended to be received in the container.

Container (1) according to any one of the preceding
claims, wherein afirstand a second support element
are provided, each extending from a respective lat-
eral edge of said separator towards the base of said
tray, so as to form a cavity for positioning said reel
centrally with respect to said lateral edges (11).

Container (1) according to claim 5, wherein said first
and second support element are spaced apart from
one another on a lower edge (10) of said separator
(3) so as to define a seat for positioning said reel in
said separator.

Container (1) according to any one of the preceding
claims, wherein said at least one support element
comprises a lip (15) which projects from said dividing
wall (13) and defines a bearing profile of said sepa-
rator on the internal surface of said lateral wall (7) of
the tray (2) and on said base (5).

Container (1) according to claim 7, wherein said lip
(15) is connected to said slope (18) and to said bear-
ing surface (14) in order to form a rib projecting from
said dividing wall (13), which rib extends continuous-
ly along the perimeter of said support element.

Container (1) according to any one of the preceding
claims, wherein said separators are positioned in
said tray so as to have the respective support ele-
ments facing one another in twos.

Container (1) according to any one of the preceding
claims, wherein a recess (19) is made in a middle
zone of an upper edge (10) of said dividing wall (13),
which recess facilitates gripping a reel contained be-
tween said separators (3).
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